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Background: The development of malaria vaccines is con-
strained by genetic polymorphisms exhibited by Plasmodium
falciparum antigens. We investigated the age-dependent distribu-
tion of alleles or haplotypes of three P. falciparum malaria vaccine
candidates, circumsporozoite protein (csp), erythrocyte binding
antigen175 (eba-175) and serine repeat antigen5 (sera5) in a region
of intense malaria transmission in Uganda.
Methods & Materials: A cross sectional study was carried out
betweenAugust andNovember2009.Bloodsampleswere collected
after informed consent from 250 individuals below 5 years, 5-10
years and above 10 years olds. P. falciparum DNA was extracted
from all samples. Alleles of sera5 and eba-175 were determined by
polymerase chain reaction (PCR) ampliﬁcation followed by reso-
lution of PCR products by agarose gel electrophoresis and allele
calling using photographs of ethidium bromide-stained gels. Hap-
lotypes of CSP were identiﬁed by sequencing 63 PCR products and
using P.falciparum 7G8 strain sequence as a reference.
Results: Both eba-175 FCR3 (48/178) and CAMP (16/178) alle-
les were observed with the FCR3 (24/67) allele being predominant
among children aged below 5 years old while the CAMP (12/67)
allele was predominant among older individuals. Both sera5 alleles
ORI (6/204) andORII (103/204)wereobserved in thepopulationbut
ORIIwasmore prevalent. SERA5ORII allelewas signiﬁcantly associ-
atedwith age (P values <0.0001), parasite density (P value <0.0001)
and clinical outcomes (P value =0.018). There was marked CSP
diversity in the Th2/Th3 region. Out of 63 sequences, 16 conformed
to the reference strain and one (1/16) was similar with a West
African haplotype and the majority (14/16) of the haplotypes were
unique to this study region.
Conclusion: There was an age-dependent distribution of CSP
haplotypes with more haplotypes being harbored by<5-year olds,
(10/16) compared to adults (2/16). Interestingly, the CSP haplotype
corresponding to 3D7 whose prototypical sequence is identical to
the sequence of the leading malaria vaccine candidate RTS, S was
not observed. Our data suggest that eba-175 FCR3 allele, sera5 ORII
allele, and CSP haplotypes are targets of host immunity and under
immune selection pressure in Apac District.
http://dx.doi.org/10.1016/j.ijid.2016.02.754
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Background: Ticks are important vectors of emerging infectious
zoonotic pathogens that signiﬁcantly contribute to public and ani-
mal health burdens. Limited understanding of pathogen diversity
and their tick vectors especially in areas of intensiﬁed human-
livestock-wildlife interactions often constrains development of
better disease prevention and control strategies. Here, we aimed
to gain insight on diversity of pathogens and their tick vectors col-
lected from Shimba Hills National Reserve (SHNR), one of Kenya’s
high biodiversity areas facing considerable human encroachment.
Methods&Materials:We collected questing ticks from six sites
using CO2 traps, ﬂagging as well as direct handpicks from vegeta-
tion. Morphologically, adults were identiﬁed to species level while
nymphs and larvae were identiﬁed to the genus level under a str-
ereo microscope using taxonomic keys. Molecular analysis of CO1,
ITS2 and 16S rRNA genes was used to further conﬁrm adult species
identiﬁcations and to assign species identities to the nymphs and
larva which were difﬁcult to identify based on morphological char-
acteristics. We pooled the ticks in varying sizes, depending on
species and life-cycle stages, and screened for arboviruses aswell as
bacterial and protozoan tick-borne pathogens using PCR with high
resolutionmelting analysis and sequencing of uniquemelt proﬁles.
Results: We identiﬁed three adult tick species (Amblyomma
eburneum, Amblyomma thollonii, and Rhipicephalus maculatus) of
two genera from 4,324 questing ticks (209 adult ticks, 586 nymphs
and 3,502 larvae). Of the 209 adults, 56% were A. eburneum while
R. maculatus and A. tholonii were 42% and 2% respectively. From
our pathogen screening, we report the ﬁrst molecular detection
of zoonotic Anaplasma phagocytophilum, a novel Rickettsia-like
and Ehrlichia-like species in R. maculatus ticks. We also detected
Ehrlichia chaffensis, Coxiella sp., Rickettsia africae and Theileria velif-
era in A. eburneum ticks for the ﬁrst time.
Conclusion: Our results demonstrate previously unidentiﬁed
tick-pathogen relationships and a unique tick diversity in the SHNR
that may contribute to livestock, and possibly human, morbidity
in the region. We emphasize that routine surveillance in similar
areas toelucidatedisease transmissiondynamics and identifynovel
potential pathogens is critical to guide the development of better
tick-borne disease diagnosis, prevention and control measures.
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